Oxidation of phenolic compounds by peroxidase in the presence of soluble polymers.
The kinetics of Coprinus cinereus peroxidase-catalyzed 1-naphthol, 2-naphthol, and 4-hydroxybiphenyl oxidation was investigated. The initial rates of the naphthols' and 4-hydroxybiphenyl oxidations were linearly dependent on enzyme concentration. The rates depended on substrate concentration and saturated at concentrations above 100 microM of hydrogen peroxide, 25-50 microM of naphthols, and 10 microM of 4-hydroxybiphenyl. At the peroxide concentration 100 microM calculated K(m) and the maximal rate (V(max)) were 74.7 microM and 0.53 microM/sec or 175 microM and 2.0 microM/sec for 1- or 2-naphthol, respectively, and 29.68 microM and 0.42 microM/sec for 4-hydroxybiphenyl. Kinetic measurements of exhaustive naphthol and 4-hydroxybiphenyl oxidation showed that peroxidase is inactivated during the oxidation of the substrates. Different factors and additives, water soluble polymers and albumins (PEG, PEI, PL, BSA, HSA), influenced the initial naphthols and 4-hydroxybiphenyl oxidation rates, peroxidase inactivation rates, and the degree of the substrate conversion. Addition of albumin increased turnover number of naphthols oxidation 1.5-4 times. Light scattering increase was observed when peroxidase-catalyzed oxidation reaction was investigated and suggested that insoluble particles were formed during the process. The addition of polymers, change of concentration and ionic strength of the solution as well as the number of other factors influenced the observed light scattering. The number of particles formed during peroxidase-catalyzed naphthols' and 4-hydroxybiphenyl oxidation and their distribution according to size in the interval 2.5-300 microm were detected by particle counting in solutions.